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Description
BACKGROUND OF THE INVENTION

The application relates to a photographic system, including photographic products and processes,
which utilize compounds capable of releasing a quaternary upon contact with an aqueous alkaline
processing composition. The application also relates to novel compounds.

In various photographic systems for forming images, whether in black and white or in color, it is often
desirable to include in the photographic film unit one or more of the various photographic reagents re-
quired for develoment and/or to enhance image quality. This practice extends to both conventional sys-
tems for forming negative images and also to various systems such as diffusion transfer wherein a posi-
tive image in silver or in color is obtained. In many instances the photographic reagent may be contained
initially in either the processing composition applied for development and image formation or in the film
unit itself. The latter embodiment is typically preferred so as to reduce the number of ingredients re-
quired in the processing composition. In other instances the particular photographic reagent desired is
not sufficiently stable in alkali to provide the requisite shelf life for the processing composition or the re-
agent is not compatible and/or reacts with another reagent in the processing composition and therefore
must be contained initially in the film unit. In still other instances the reagents must be provided at some
particular time in the development process which requires that it be present in a specified layer or in
specified proximity to another layer in the film unit.

In all the foregoing instances it is desirable that the reagent be contained in the desired layer or layers
of the film unit in a form that is stable and non-migratory or non-diffusible and yet available when it is re-
quired at a particular time in the development process. To accomplish this result it is known in the art to
attach to the particular photographic reagent a blocking moiety which prevents the reagent from react-
ing with other photographic materials present in the film unit or migrating or diffusing prior to the time
when photographic development is effected but which will release the photographic reagent at the de-
sired time such as by reaction with the aqueous alkaline processing composition.

The present application relates to a photographic system wherein development of an exposed photo-
sensitive element is carried out in the presence of a compound which provides a controlled release of a
quaternary during the development process and to novel compounds.

SUMMARY OF THE INVENTION

It is therefore an object of the invention to provide a novel photographic system.

It is another object of the invention 1o provide a system which utilizes a compound capable of releas-
ing a quaternary during development of an exposed photosensitive element.

Still another object is to provide nove! photographic products and processes.

Yet another object is to provide novel compounds.

BRIEF SUMMARY OF THE INVENTION
These and other objects and advantages are accomplished in accordance with the invention by pro-
viding a photographic system wherein development of an exposed photosensitive element with an aque-

ous alkaline processing composition is carried out in the presence of a compound represented by the
formula

OH
O |
CH,-CH-A
2 S
| X
Ry

wherein Ry is —(CHz)n—Rz2; Rz can be hydrogen, alkyl, preferably having from 1 to 6 carbon atoms, or ar-
yl such as phenyl or phenyl substituted with any photographically acceptable substituents such as elec-
fron withdrawing groups, e.g., trifluoromethyl, cyano, fluorine, bromine, chlorine or iodine, or electron
donating groups such as alkyl, alkoxy, e.g., methoxy and benzyloxy or amino; A is an aromatic group
such as phenyl, naphthyl or phenyl or naphthyl substituted with any suitable electron withdrawing or elec-
tron donating groups such as those described above; X is a photographically acceptable anion such as
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radicals of bromine, N-toluene sulfonyl anthranilate, naphthalene sulfonate; lauryl sulfate, and n is an in-
teger of from 1 t0 6.

Compounds having the formula depicted above, wherein Rz is phenyl or substituted phenyl; A is phe-
nyl, naphthyl, substituted phenyl or substituted naphthyl; X is an anion; and n is an integer of from 1 to 6,
are novel compounds. The invention also relates to these novel compounds.

Where Rz is aryl, it is possible to change the release rate of the material by appropriately substituting
the Rz group. An electron withdrawing substituent typically would increase the release rate whereas an
electron donating substituent typically will decrease the release rate.

In a preferred embodiment A is

(Ry)_

(Ry),

where Rz and R« can each independently be hydrogen, an electron donating group such as nitro, amino,
alkyl, preferably having from 1 to 6 carbon atoms, alkoxy, preferably having from 1 to 6 carbon atoms,
e.g., methoxy and benzyloxy, etc.; an electron withdrawing group such as any described above; or -NH-
S02Rs wherein Rs can be alkyl, preferably having from 1 to 16 carbon atoms or aryl such as phenyl or
substituted phenyl; and m and p are each independently O or 1.

The substituent(s) on the aromatic ring A also affect the release rate of the compound. Generally, the
electron donating group will increase the release rate whereas the electron withdrawing groups de-
crease the rate. It is preferred to substitute the ring in the para position and it is particularly preferred
to do so with an electron donating group since this embodiment provides the fastest release. It should be
noted that typically the effect on the release rate of Rs and R4 is greater than that of substituents at-
tached to Rz when Rz is aryl.

It is known in the art, as taught by U.S. 3,173,786 that quaternary groups can function as development
accelerators in diffusion transfer photographic systems which utilize dye developers as the image dye-
providing materials. It is also disclosed that, in such systems, quaternary groups which include a reac-
tive methyl group, i.e., a methyl group which in alkali is capable of forming a methylene base, can also
provide improved color separation, i.e., the transfer of the dye developers is more closely controlied by
the silver halide emulsion with which each is associated. The compounds within Formula A cleave in alka-
line compositions to provide a controlled release of such a methylene base.

The rate of release of the quaternary is dependent upon the hydroxyl ion concentration of the
processing composition used to process the photographic elements and is also temperature dependent,
that is, more is released as the temperature at which processing of the photographic element is effected
rises.

BRIEF DESCRIPTION OF THE DRAWING

For a better understanding of the invention as well as other objects and further features thereof, ref-
erence is made to the followng detailed description of various preferred embodiments thereof taken in
conjunction with the accompanying drawing wherein the figure is a partially schematic, cross-sectional
view of one embodiment of a film unit according to the invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

A class of preferred compounds for use according to the invention is represented by the formula

e |
s

OH
O , (R3)m .
N CHZ—CH X
L
1
R4)p

wherein Ry, Rs, R4, X, m and p are as previously defined. Specific preferred compounds within this for-
mula are:
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I?nother class of preferred compounds for use according to the invention is represented by the for-
mula

‘— RS

OH
@)
| CH,-CH e

!

wherein Ry and X are as previously defined.

The compounds may be prepared according to reactions which are known to those skilled in the art.
Generally, the compounds can be made by the condensation of picoline with an aldehyde in the presence
of a base where required. Typically the picoline is initially reacted with butyl lithium to give 2-picoly! lithi-
um and the latter is reacted with the appropriate aldehyde followed by alkylation.

These compounds may be present in photographic elements in any appropriate location and in any
amount which is required to accomplish their intended purpose. The amount necessary in any particular
instance is dependent upon a number of factors such as, for example, the compound utilized, the type of
photographic element, the location of the compound in the photographic element and the resuit desired.
Routine scoping tests may be used to ascertain the concentration which is appropriate for any given
photographic element. According to a preferred embodiment of the invention there are provided diffu-
sion transfer photographic film units as will be discussed more in detail below herein. In such photograph-
ic film units the compounds may be incorporated in the photosensitive element and/or the image receiving
element. The compounds may be used in any photographic system wherein the release of a quaternary
during development of an exposed photosensitive element is desired, including photographic systems
for forming images in black and white or in color and those wherein the final image is a silver image or one
formed by other image-forming materials. Further, where appropriate, the compounds may be utilized in
various layers of a muliilayer photographic system in varying concentrations to ensure the desired dis-
tribution of the quaternary during processing.

The compounds utilized according to the invention may be used in conjunction with any photographic
emulsion. In a preferred embodiment the compounds are utilized in diffusion transfer photographic sys-
tems, particularly those which include a negative working silver halide emulsion, i.e., one which develops
in the areas of exposure. Further, these compounds may be used in association with any image dye-pro-
viding materials. In a particularly preferred embodiment the diffusion transfer photographic film ele-
ments of the invention include one or more image dye-providing materials which may be initially diffusible
or nondiffusible. In diffusion transfer photographic systems the image dye-providing materials which
can be utilized generally may be characterized as either (1) initially soluble or diffusible in the processing
composition but which are selectively rendered nondiffusible imagewise as a function of development; or
(2) initially insoluble or nondiffusible in the processing composition but which selectively provide a dif-
fusible product imagewise as a function of development. The image dye-providing materials may be com-
plete dyes or dye intermediates, e.g., color couplers. The requisite differential in mobility or solubility
may be obtained, for example, by a chemical reaction such as a redox reaction, a coupling reaction or a
cleavage reaction. In a particularly preferred embodiment of the invention the image dye-providing mate-
rials are dye developers which are initially diffusible materials. The dye developers contain, in the same
molecule, both the chromophoric system of a dye and a silver halide developing function as is described
in U.S. Patent 2,983,606.

Other image dye-providing materials which may be used include, for example, initially diffusible cou-
pling dyes such as are useful in the diffusion transfer process described in U.S. Patent 3,087,817 which
are rendered nondiffusible by coupling with the oxidation product of a color developer; initially nondif-
fusible dyes which release a diffusible dye following oxidation, sometimes referred to as "redox dye re-
leaser" dyes, described in U.S. Patents 3,725,062 and 4,076,529; initially nondiffusible image dye-pro-
viding materials which release a diffusible dye following oxidation and iniramolecular ring closure as are
described in U.S. Patent 3,433,939 or those which undergo silver assisted cleavage to release a diffus-
ible dye in accordance with the disclosure of U.S. Patent 3,719,489; and intially nondiffusible image dye-
providing materials which release a diffusible dye following coupling with an oxidized color developer as
described in U.S. Patent 3,227,550.

In the diffusion transfer photographic film units of the invention a quaternary may be included in the
processing composition and a quaternary-releasing compound within Formula A incorporated in the pho-
tosensitive element. The quaternary which is released may be the same as or different than the quater-
nary in the processing composition.
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The compounds may be incorporated into the photographic elements by any suitable technique. The
compounds can be incorporated in the photographic element typically by being coated from a water or oil
Ic.i}i(spers.ion and the layer(s) in which they reside typically include a binder material such as gelatin or the
ike.

In a preferred embodiment of the invention, the compounds are utilized in diffusion transfer photo-
graphic film units in conjunction with initially diffusible dye developers as the image dye-providing materi-
als. As described in U.S. Patent 2,983,606 a photosensitive element containing a dye developer and a
silver halide emulsion is photoexposed and a processing composition applied thereof, for example, by im-
mersion, coating, spraying, flowing, eic., in the dark. The exposed photosensitive element is superposed
prior to, during, or after the processing composition is applied, on a sheet-like support element which
may be utilized as an image-receiving element. In a preferred embodiment, the processing composition is
applied to the exposed photosensitive element in a substantially uniform layer as the photosensitive ele-
ment is brought into superposed relationship with the image-receiving layer. The processing composi-
tion, positioned intermediate the photosensitive element and the image-receiving layer, permeates the
emulsion to initiate development. The dye developer is immobilized or precipitated in exposed areas as a
consequence of the development. In unexposed and partially exposed areas of the emulsion, the dye de-
veloper is unreacted and diffusible and thus provides an imagewise distribution of unoxidized dye devel-
oper, diffusible in the processing composition, as a function of the point-to-point degree of exposure of
the silver halide emulsion. At least part of this imagewise distribution of unoxidized dye developer is
transferred, by imbibition, to a superposed image-receiving layer or element, said transfer substantially
excluding oxidized dye developer. The image-receiving layer receives a depthwise diffusion, from the
developed emuision, of unoxidized dye developer without appreciably disturbing the imagewise distribu-
tion thereof to provide a reversed or positive color image of the developed image. The image-receiving
element may contain agent adapted to mordant or otherwise fix the diffused, unoxidized dye developer.
In a preferred embodiment of said U.S. Patent No. 2,883,606 and in certain commercial applications
thereof, the desired positive image is revealed by separating the image-receiving layer from the photo-
sensitive element at the end of a suitable imbibition period. Alternatively, as also disclosed in said U.S.
Patent No. 2,983,606, the image-receiving layer need not be separated from its superposed contact with
the photosensitive element, subsequent to transfer image formation, if the support for the image-receiv-
ing layer, as well as any other layers intermediate said support and image-receiving layer, is transparent
and a processing composition containing a substance, e.g., a white pigment, effective to mask the devel-
oped silver halide emulsion or emulsions is applied between the image-receiving layer and said halide
emulsion or emulsions.

Dye developers, as noted in said U.S. Patent No. 2,983,606, are compounds which contain, in the
same molecule, both the chromophoric system of a dye and also a silver halide developing function. By
“a silver halide developing function" is meant a grouping adapted to develop exposed silver halide. A
preferred silver halide development function is a hydroquinonyl group. In general, the development
function includes a benzenoid developing function, that is, an aromatic developing group which forms
quinonoid or quinone substances when oxidized. )

Multicolor images may be obtained using dye developers in diffusion transfer processes by several
techniques. One such technique contemplates obtaining multicolor transfer images utilizing dye develop-
ers by employment of an integral multifayer photosensitive element, such as is disclosed in the aforemen-
tioned U.S. Patent No. 2,983,606 and in U.S. Patent No. 3,345,163, wherein at least two selectively sen-
sitized photosensitive strata, superposed on a single support, are processed, simultaneously and with-
out separation, with a single common image-receiving layer. A suitable arrangement of this type
comprises a support carrying a red-sensitive silver halide emulsion stratum, a green-sensitive silver
halide emulsion stratum and a blue-sensitive silver halide emulsion stratum, said emulsions having asso-
ciated therewith respectively, for example, a cyan dye developer, a magenta dye developer and a yellow
dye developer. The dye developer may be utilized in the silver halide emulsion stratum, for example, in
the form of particles, or it may be disposed in a stratum behind the appropriate silver halide emulsion
strata. Each set of silver halide emulsion and associated dye developer strata may be separated from
other sets by suitable interlayers, for example, by a layer or stratum of gelatin or polyvinyl alcohol. In
certain instances, it may be desirable to incorporate a yellow filter in front of the green-sensitive emul-
sion and such yellow filter may be incorporated in an interlayer. However, where desirable, a yellow dye
developer of the appropriate spectral characteristics and present in a state capable of functioning as a
yellow filter may be so employed and a separate yellow filter omitted.

Particularly useful products for obtaining multicolor dye developer images are disclosed in U.S. Pat-
ent No. 3,415,644. This patent discloses photographic producis wherein a photosensitive element and
an image-receiving are maintained in fixed relationship prior to exposure, and this relationship is main-
tained as a laminate after processing and image formation. In these products, the final image is viewed
through a transparent (support) element against a light-reflecting, i.e., white background. Photoexpo-
sure is made through said transparent element and application of the processing composition provides a
layer of lightreflecting material to provide a white background. The light-reflecting material (referred to
in said patent as an "opacifying agent") is preferably titanium dioxide, and it also performs an opagifying
function, i.e., it is effective to mask the developed silver halide emulsions so that the transfer image may
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be viewed without interference therefrom, and it also acts to protect the photoexposed silver halide
emulsions from post-exposure fogging by light passing through said transparent layer if the photoex-
posed film unit is removed from the camera before image formation is completed.

U.S. Patent No. 3,647,437 is concerned with improvements in products and processes disclosed in
said U.S. Patent No. 3,415,644, and discloses the provision of light-absorbing materials to permit such
processes to be performed, outside of the camera in which photoexposure is effected, under much more
intense ambient light conditions. A light-absorbing material or reagent, preferably a pH-sensitive
phthalein dye, is provided so positioned and/or constituted as not to interfere with photoexposure but so
positioned between the photoexposed silver halide emulsions and the transparent support during
processing after photoexposure as to absorb light which otherwise might fog the photoexposed emul-
sions. Furthermore, the light-absorbing material is so positioned and/or constituted after processing as
not to interfere with viewing the desired image shortly after said image has been formed. In the pre-
ferred embodiments, the Iight—absorbing material, also sometimes referred to as an optical filter agent, is
initially contained in the processing composition together with a light-reflecting material, e.g., titanium di-
oxide. The concentration of the light-absorbing dye is selected to provide the light transmnssnon opacity
required to perform the particular process under the selected hght conditions.

In a particularly useful embodiment, the light-absorbing dye is highly colored at the pH of the process-
ing composition, e.g., 13-14, but is substantially non-absorbing of visible light at a lower pH, e.g., less
than 10-12. This pH reductionmay be effected by an acid-reacting reagent appropriately positioned in the
film unit, e.g., in a layer between the transparent support and the image-receiving layer.

The dye developers are preferably selected for their ability to provide colors that are useful in carry-
ing out subtractive color photography, that is, the previously mentioned cyan, magenta and yellow. The
dye developers employed may be incorporated in the respective silver halide emulsion or, in the pre-
ferred embodiment, in a separate layer behind the respective silver halide emulsion, and such a layer of
dye developer may be applied by use of a coating solution containing the respective dye developer dis-
tributed, in a concentration calculated to give the desired coverage of dye developer per unit area, in a
film-forming natural, or synthetic, polymer, for example, gelatin, polyviny! alcohol, and the like, adapted
to be permeated by the processing composition.

Other diffusion transfer products and processes in which the dye developers of the present inven-
tion may be utilized are described in U.S. Patents 3,573,043 and 3,594,165. For convenience, the entire
ﬁisclpsure of each of the six patents referred to immediately above is hereby incorporated by reference

erein.

A particularly useful film unit according to the invention is one wherein the photosensitive element in-
cludes a light-reflecting layer between the silver halide layer and the image dye-providing material layer
(as described in Canadian Patent 668,592), the substrate of the photosensitive element carries the poly-
meric acid neutralizing layer which in turn carries the timing layer (as described in U.S. Patent
3,578,043) and the processing composition includes an oximated polydiacetone acrylamide thickening
agent (as described in U.S. Patent 4,202,694).

In the Figure there is shown another preferred diffusion transfer film unit of the invention wherein the
film unit 10 comprises a transparent support 14 carrying on a first side thereof a layer 12 of a transpar-
ent polymeric material adapted to convert to an opaque condition when contacted by an aqueous alkaline
processing composition. On the opposed side of support layer 14 is shown a polymeric acid-reacting lay-
er 16, timing layer 18, a blue sensitive silver halide emulsion layer 20, a yellow dye deeloper layer 22, an
interlayer 24, a green sensitive silver halide emulsion layer 26, a magenta dye developer layer 28, an in-
terlayer 30, a red sensitive silver halide emulsion layer 32, a cyan dye developer layer 34, an interlayer
36, an opaque/reflective layer 38 (which preferably contains a white pigment such as titanium dioxide to
provide a white background against which the image is viewed and an opacification agent such as carbon
black), an image receiving layer 40 and an anti-abrasion layer 42.

Photoexposure of the silver halide emulsion layers is effected through the transparent polymeric lay-
er 12 and through transparent support 14 and the layer carried thereon, i.e., the polymeric acid layer 16
and the spacer or timing layer 18, which layers are also transparent, the film unit being so positioned with-
in the camera that light admitied through the camera exposure or lens system is incident upon the outer or
exposure surface 12a of the polymeric layer 12.

After photoexposure, the film unit is developed such as by immersing it in an aqueous alkaline
processing composition. After a suitable imbibition period, e.g., in the range of about 40 io 120 seconds,
the transparent polymeric layer 12 is converted by the alkaline processing composition to a highly
colored, or opaque, layer. In addition, development of emulsion layers 20, 26 and 32 is initiated by con-
tact with the processing composition. If the film unit is removed from the processing composition to condi-
tions of ambient light, the still photosensitive and developing emulsion layers thereof are protected
against additional photoexposure by ambient and environmental light through transparent support 14 by
the now opaque Iayer 12. The emuision layers are protected against additional photoexposure from the
opposed, or image-viewing, side of the film unit by opaque reflective layer 38.

In exposed and developed areas, the dye developers are oxidized as a function of the silver halide de-
velopment and are immobilized. Unoxidized dye developer associated with undeveloped and partially de-
veloped areas remains mobile and is transferred fo the image-receiving layer 40 to provide the desired
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positive image therein.

Permeation of the alkaline processing composition through the several layers of the film unit is con-
trolled so that the process pH is maintained at a high enough level to effect the requisite development
and image transfer and to convert polymeric layer 12 to a highly colored form after which pH reduction is
effected as a result of alkali permeation into the polymeric acid layer 16 such that the pH is reduced to a
level which stops further dye transfer. Layer 12, after having been rendered opaque by the action of al-
kali, remains opaque notwithstanding this pH reduction. The image present in image-receiving layer 40 is
viewed though the anti-abrasion layer 42 against the reflecting layer 38 which provides an essential
white background for the dye image and also effectively masks from view the developed silver halide
emulsion layers of dye develoer immobilized therein or remaining in the dye developer layers.

In the embodiment illustrated in the Figure image receiving layer 40 and reflecting layer 38 against
which the image is viewed are shown as layers of the film unit 10. While this is a particularly useful and
preferred embodiment, image formation can be accomplished in a separate image receiving element com-
prising a transparent or opaque (e.g., baryta) support and an image receiving layer. The image receiving
element may be brought into superposed relation with a photosensitive element comprising layers 12
through 38, either before or after photoexposure thereof. Polymeric layer 12 can be rendered opaque
and development can be initiated by contact with an aqueous alkaline processing composition. The image-
receiving element can be left intact for viewing through the transparent support thereof, a reflection
print against reflective layer 38.

Alternatively, the image-receiving element can be separated for a viewing of a transparency or re-
flection print, respectively in the case of a transparent or opaque image-receiving element support.

According to another embodiment, transparent polymeric layer 12 can, if desired, be positioned be-
tween transparent support 14 and polymeric acid layer 16. It will be appreciated, however, that owing to
the amount of time required for alkali to permeate the several layers of the film unit so as to permit con-
version of the transparent layer 12 to an opague layer, the positioning shown in the Figure is preferred.
A quaternary nitrogencontaining polymer suitable for use in layer 12 is disclosed in U.S. Patent
4,452,878.

It should be noted here that other opacification systems may be used in layer 12. Further, it should al-
so be recognized that photoexposure and processing of the film unit can be carried out in the dark in
which case layer 12 is not required.

The invention will now be desired further in detail with respect to specific preferred embodiments by
way of examples, it being understood that these are illustrative only and the invention is not intended to
be limited to the materials, conditions, process parameters, etc., which are recited therein.

EXAMPLE |

A stainless steel bomb containing p-nitrobenzaldehyde (800g, 1.99 moles), a-picoline (650 ml, 6.59
moles) and distilled water (100 mi, 5.56 moles) was sealed and held in an oil bath at 140-160°C for 19 hours.
It was cooled to room temperature and opened to the atmosphere. The contents of the reactor, a mass of
crystals and some dark liquid, were added to one liter of a 60:40 methanol-water mixture and the result-
ing mixture stirred for two hours. The solid was recovered by filtration, washed with one liter of the same
solvent mixture and dried under vacuum at 50°C to give 383-396g (79%-82% yield) of

(')H
CHZ— CH
NOZ

4-nitrophenyl-(c. -picolyl)-carbinol.

The carbinol (210g, 0.86 mole) was suspended in one liter of CF3 CH20H along with 5g of 10% Pd-C
and the mixture agitated with a mechanical rocker under 6 atmospheres of hydrogen for 30 hours. The
mixture was then filtered through diatomaceous earth and the filtrate evaporated under vacuum. The
crude solid product was recrystallized from hot ethyl acetate to give 143g (77% yield)

oH

@_CHZ_ éﬂ‘@_
NHo

as off-white prisms.
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The amine (188g, 0.88 mole) was stirred in 750 ml of pyridine at 0°C under a calcium sulfate drying tube.
Tosyl chloride (170g, 0.885 mole) was added to the solution in solid portions over 1 1/4 hours. When addi-
tion was complete the reaction mixture was stirred at room temperature for one hour and then slowly
poured into 8 liters of distilled water with vigorous stirring. The product was collected by suction filtra-
tion, washed with approximately 2 liters of water and then with 95% ethanol and pressed to remove sol-
vent. The solid was then recrystallized twice from hot 95% ethanol to give 284g (88% yield) of 4-p-tolu-
ene sulfonamidophenyl- (a-picolyl) -carbinol

OH

'®) |

CH_,~—CH

N 2
NH—SOz—@- cH,
as white plates.

The 4-p-toluene sulfonamidophenyl-(a-picolyl)-carbinol (123g, 0.338 mole) was suspended in 400 ml
of sulfolane and stirred as o-methylbenzylbromide (64g, 46.3 ml, 0.345 mole) was added in a single por-
tion. The resulting suspension was heated to 80°C with stirring under nitrogen for 2 1/2 hours during
which time the solid dissolved and then reprecipitated turning yellow in color. The suspension was cooled
somewhat and ethyl acetate (1.25 liters) was added with stirring. The solid was isolated by suction filtra-
tion and pressed to remove solvent. The solid was resuspended with stirring in 750 ml of acetonitrile and
filtered again. The solid was washed with 50% acetonitrile-methanol, then with acetonitrile and finally with
diethy! ether and vacuum dried at room temperature to give 135g (72% yield) of

OH
@ l
I HZ-CH‘@_ o
cx, NHSO 2—@—CH 5 Br

CH3

a pale yellow powder.

The structure of the product was confirmed by a C NMR spectrum. NMR [CDCL3, (CD3)2S = O] &
2.19 (3H, 8), 2.22 (3H, S), 3.25 (2H, n), 4.9 (1H, br 1), 5.95 (2H, s), 6.4 (1.H, d, J = 8Hz), 6.7-8.2 (13H, n),
8.34 (1H, t, J = 7Hz), 8.8 (1H, d, d = 7Hz), 9.9 (1H, s). The mass spectrum showed a cation with m/e=473.

EXAMPLE il

As a control a film unit was prepared by coating on a transparent subcoated polyethylene terephtha-
late film base the following layers:

1. an antistatic layer made up of 500 mg/m2 of sodium cellulose sulfate and 150 mg/m2 of potassium chlo-
ride;

2. a polymeric acid layer of 9 parts by weight of a 1/2 butyl ester of polyethylene/maleic anhydride co-
polymer and 1 part of polyvinyl butyral coated at a coverage of 16000 mg/m2;

3. a timing layer coated at a coverage of 2500 mg/m2 of a 34-30-15-14-4-3 hexapolymer of diacetone
acrylamide (DAA), butyl acrylate (BA), carbomethoxymethyl acrylate (CMA), ethyl acrylate (EA), acryl-
ic acid (AA) and methyl methacrylate (MMA);

4. a blue sensitive silver iodobromide emulsion layer comprising 598 mg/m2 of silver (0.2 pm), 299
mg/m2 of silver (0.5 pm), 598 mg/m?2 of silver (1.3 um) and 746 mg/m2 of gelatin;

5. a yellow dye developer layer comprising about 1000 mg/m2 of a yellow dye developer represented by
the formula
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2

Eﬁ’m'"’

489 mg/m2 of gelatin; 100 mg/m2 of 4' -methyl-phenylhydroquinone; and 30 mg/m? of the methyi ethyl sul-
fone adduct of phenylmercaptotetrazole;

6. an interlayer made up of a 35-29-15-14-4-3 hexapolymer of DAA/BA/CMA/EA/AA/MMA coated
at a coverage of 1500 mg/mz, 17 mg/m?2 of succindialdehyde and 23 mg/m2 of polyviny! pyrollidone;

7. a green sensitive silver iodobromide emulsion layer comprising 358 mg/m2 of silver (0.2 um), 179
mg/mz of silver (0.5 um), 358 mg/m2 of silver (1.3 pm) and 448 mg/m2 of gelatin;
o 8. a magenta dye developer layer comprising 450 mg/m2 of a magenta dye developer represented by
the formula

OH

on

H
cH,
3 cHy (G 5
/l N N
o X N oH
Hy
(CH,)
1 ot
ciy) 4

O

286 mg/m2 of gelatin, 69 mg/m?2 of 4-methyl phenythydroquinone and 30 mg/m2 of the methyl ethyl sulfone
adduct of phenylmercaptotetrazole;

9. an interlayer comprising 2000 mg/m?2 of the hexapolymer of layer 6, 21 mg/m2 of succindialdehyde
and 60 mg/m2 of polyviny! pyrollidone;

10. a red sensitive silver iodobromide emulsion layer comprising 289 mg/m?2 of silver (0.2 pm), 289
mg/m2 of silver (0.5 pm) 289 mg/m2 of silver (1.3 pm) and 433 mg/m2 of gelatin;

11. a cyan dye developer layer comprising 425 mg/m?2 of a cyan dye developer represented by the for-
mula

12
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c
[3
af-uu-o:s
al,
u-c c—n
H / ""a
HO soz—uu—cu
l.
/u-—m-u\
?’; c T c
HC~~NH~0,5
2 N
' g
CH, u—c/ \c—u
‘l”z
" soz-—nn-—(':a
"

320 mg/m2 of gelatin, 121 mg/m2 of 4’-methylphenylhydroquinone, 41 mg/m2 of the methyl ethyl sulfone ad-
duct of phenylmercaptotetrazole and 25 mg/m2 of the cyclohexanoneoxime adduct of phenylmercap-
totetrazole;

12. an interlayer made up of a 37-30-14-11-5-3 hexapolymer of DAA/BA/EA/CMA/AA/MMA coated
at a coverage of 11 mg/m2 of succidialdehyde and 30 mg/m2 of polyethyleneoxide;

13. an opacification layer comprising 1000 mg/m2 of carbon black and 275 mg/m2 of gelatin;

14. a reflection layer comprising 11000 mg/m2 of titanium dioxide, 1433 mg/m2 of polyethylene oxide, 403
mg/m2 of gelatin, 2200 mg/m2 of a 60-30-4-6 tetrapolymer of butyl acrylate, diacetone acylamide, sty-
rene and methacrylic acid and 1433 mg/m2 of Teflon 30®, a water based dispersion of hexafluoropropyl-
eneftetrafluoropropylene copolymer particles;

15. an image receiving layer coated at a coverage of 2000 mg/m2 of a graft copolymer comprising 4-vi-
nylpyridine (4VP) and vinyl benzyl trimethylammonium chloride (TMQ) grafted onto hydroxyethylcellu-
lose (HEC) at a ratio HEG/4VP/TMQ of 2.2/2.2/1, 370 mg/m2 of gelatin and 667 mg/m2 of a dihexyl ester
of sodium sulfosuccinic acid; and

16. a topcoat layer of 500 mg/m2 of gelatin.

The film unit was exposed (12 pus) in the dark to a test exposure target through the support and then
laminated together with a processing element made up of a 102 pm (4 mil) thick corona treated polysty-
rene support having coated thereon

1. a layer made up of 1500 mg/m2 of a copolymer of 3 parts 4-vinyl pyridine and 1 part vinyl benzyl tri-
methylammonium chloride and 27 mg/m? of 1,4-butanediol diglycidyl ether; and

2. a layer made up of 3500 mg/m2 of kappa carrageenan, 1512 mg/m2 of sodium hydroxide, 1414 mg/m2
of potassium hydroxide and 63,608 mg/m2 of water.

The laminate was allowed to remain in the dark for about five minutes and the red, green and blue Dmax
and Dmin values for the neutral density columns were read on a densitometer.

A second control film unit was prepared and processed in the same manner with the only exception be-
ing that layer 2 of the processing element was made up of 3500 mg/m2 of kappa carrageenan, 1890 mg/m2
of sodium hydroxide, 883 mg/m2 of potassium hydroxide, 850 mg/m2 of phenethyl alpha-picolinium bromide
and 62,900 mg/m?2 of water.

Film Units A and B according to the invention were prepared. These were identical to Control | except
that the topcoat layer (16) of the photosensitive element included 1200 mg/m2 and 1400 mg/m?, respective-
ly, of compound 10. The film units were processed as described above with a processing element such as
that used to process Control 1.
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FILM UNIT R G B

CONTROLI Dmax 2.18 2,53 2.63
Dmin 0.23 0.23 0.47

CONTROLIl Dmax 1.99 2.35 1.91
Dmn  0.19 0.21 0.28

A Dmax  1.99 2.45 2.26
Dmin 0.21 0.21 0.25
B Dmax 2.00 2.56 2.28

Dmin  0.20 0.21 0.26

The background areas of the Control | film unit had a yellowish color thereby indicating that the yellow
dye developer was not completely controlled by the associated silver halide emulsion in the absence of a
quaternary. The background areas of the Control Il film unit were free of any yellow color showing that
the quaternary in the processing composition had dramatically assisted in control of the yellow dye de-
veloper. The red, green and blue Dmax values for Control Il were all significantly less than the corre-
sponding values for Control | and the Dmin values were smaller, the blue being significantly smaller,
showing that the quaternary assisted in the control of all three dye developers.

The background areas of film units A and B were virtually the same in appearance as those of Control
Il which indicates that the releasable quaternary compound of the invention was able to dramatically as-
sist in the control of the yellow dye developer. Further, it can be seen that the green and blue Dmax val-
ues of both ilm units A and B were higher than the corresponding values for Controll i with approximate-
ly the same Dpin vaiues.

Claims
1. A photographic product comprising a support and at least one layer thereon containing a silver hali-

de emulsion, characterized in that said layer has associated therewith a compound represented by the
formula

B 1 ®
O OH
| ©
- H.-CH-A X
2
Ry
| ]

wherein Ry is —(CHz2)n—R2; Rz is hydrogen, alkyl or aryl; A is an aromatic group; X is an anion; and n is an
integer of from 1 t0 6.

2. A photographic product as defined in claim 1, characterized in that said product is intended for use
in forming a multicolor diffusion transfer image and comprises a photosensitive element comprising a
support carrying a blue-sensitive silver halide emulsion having a yellow image dye-providing material as-
sociated therewith, a green, sensitive silver halide emulsion having a magenta image dye-providing mate-
rial associated therewith and a red-sensitive silver halide emulsion having a cyan image dye-providing
material associated therewith, a second sheet-like element positioned in superposed or superposabie re-
lationship with said photosensitive element, an image receiving layer positioned in one of said elements,
and a rupturable container releasably holding an aqueous alkaline processing composition adapted,
when distributed between a pair of predetermined layers carried by said photosensitive element and said
second element, o develop said silver halide emulsions and provide a multicolor diffusion transfer image
on said image receiving layer, wherein at least one of said photosensitive and second elements inciudes
a compound represented by the formula depicted and defined in claim 1 associated with at least one of
said silver halide emulsions.

3. A photographic product as defined in claim 1, characterized in that said product is a diffusion trans-
fer photographic product comprising a transparent support carrying a photosensitive system compris-
ing a layer of a silver halide emulsion in association with an image dye-providing material layer and an im-
age receiving layer, wherein the photosensitive system includes a compound represented by the formula
depicted and defined in claim 1 associated with the silver halide emulsion.
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4. The photographic product as defined in claim 3, characterized in that said product further includes
an opacification layer comprising an initially transparent layer which is adapted to become opaque upon
contact with a photographic aqueous alkaline processing composition, said opacification layer being po-
sitioned on the side of said transparent support opposite that which carries the photosensitive system.

5. The photographic product as defined in claim 4, characterized in that said product further includes
on the side of said support which carries said photosensitive system a reflective layer adapted to the
viewing thereagainst of a photographic image in said image receiving layer.

6. The photographic product as defined in any of claims 1-5, characterized in that A is phenyl, naph-
thyl, substituted phenyl or substituted naphthyl.

7. The photographic product as defined in claim 6, characterized in that Ryis

—CHo

CHq

and A is phenyl or substituted phenyl.
8. The photographic product as defined in claim 7, characterized in that A is

(Ry)

(R4)p

wherein Rz and R4 each independently is hydrogen, nitro, amino, alky!, alkoxy or -NHSO2Rs; Rs is alky!
or aryl; and m and p each independently is 0 or 1.
9. A new compound, characterized in that said compound is represented by the formula

B 1@
OH
O 3 £ O
H,~CH-A
(CH,) |
!
Ry

wherein Rz is pheny! or substituted phenyl; A is phenyl, naphthyl, substituted phenyl or substituted naph-
thyl; X is an anion; and n is an integer of from 1 {0 6.
10. The compound as defined in claim 9, characterized in that Rz is

CH3

andnis 1.
11. The compound as defined in claim 10, characterized in that A is

15
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(Ry)

(R4)p

wherein Rs and R4 each independently is hydrogen, nitro, amino, alkyl, alkoxy or -NHSOzRs; Rs is alkyl
or phenyl; and m and p each indepently is 0 or 1.

Patentanspriiche

1. Photographisches Produkt, enthaltend eine Unterlage und darauf mindestens eine Schicht, die eine
Silberhalogenidemulsion enthalt, dadurch gekennzeichnet, daB der Schicht eine Verbindung der Formel

— e
OH
O x O

H,-CH=-A

S —nd

zugeordnet ist, worin Ry —(CHz2)n—R2; R2 Wasserstoff, Alkyl oder Aryl; A eine aromatische Gruppe; X
ein Anion; und n eine ganze Zahl von 1 bis 6 bedeuten.

2. Photographisches Produkt nach Anspruch 1, dadurch gekennzeichnet, daB das Produkt zur Erzeu-
gung eines mehrfarbigen Diffusionslibertragungsbildes brauchbar ist und enthéit: ein lichtempfindliches
Element, enthaltend eine Unterlage, die eine blauempfindliche Silberhalogenidemulsion, der ein gelbes
bildfarbstofflieferndes Material zugeordnet ist, eine grinempfindliche Silberhalogenidemuision, der ein
purpurnes bildfarbstofilieferndes Material zugeordnet ist, und eine rotempfindliche Silberhalogenide-
mulsion, der ein blaugriines bildfarbstofflieferndes Material zugeordnet ist, tragt; ein zweites folienarti-
ges Element, das iiber dem lichtempfindlichen Element liegt oder dariiber legbar ist; eine Bildempfangs-
schicht, die in einem dieser Elemente angeordnet ist, und einen aufreiBbaren Behdlter, der eine wiBrig-
alkalische Entwicklermasse freisetzbar enthalt, die, wenn sie zwischen einem Paar von vorherbestimm-
ten Schichten, die durch das lichtempfindliche Element getragen werden, und dem zweiten Element ver-
teilt wird, in der Lage ist, die Silberhalogenidemulsionen zu eniwickeln und ein mehrfarbiges Diffusions-
libertragungsbild auf der Bildempfangsschicht zu erzeugen, worin mindestens eines der lichtempfindli-
chen und zweiten Elemente eine Verbindung enthilt, die durch die in Anspruch 1 abgebildete und
definierte Formel dargestellt wird, und zwar in Zuordnung mit mindestens einer der genannten Silberhalo-
genidemulsionen.

3. Photographisches Produkt nach Anspruch 1, dadurch gekennzeichnet, daB das Produkt ein photo-
graphisches Diffusionsiibertragungsprodukt darstellt, das enthélt: eine durchsichtige Unterlage, die
ein lichtempfindliches System trégt, das eine Schicht aus einer Silberhalogenidemulsion in Zuordnung mit
einer Schicht eines bildfarbstoffliefernden Materials und eine Bildempfangsschicht enthélt, worin das
lichtempfindliche System eine Verbindung enthélt, die durch die in Anspruch 1 abgebildete und definierte
Formel dargestelit ist, und zwar in Zuordnung mit der Silberhalogenidemulsion.

4. Photographisches Produkt nach Anspruch 3, dadurch gekennzeichnet, daB das Produkt ferner ei-
ne Opazifizierungsschicht enthét, die eine urspriinglich durchsichtige Schicht darstelli, die aber in Kon-
takt mit einer photographischen waBrig-alkalischen Entwicklermasse opak wird, wobei die Opazifizie-
rungsschicht auf der Seite der durchsichtigen Unterlage angeordnet ist, die das lichtempfindliche Sy-
stem tragt.

5. Photographisches Produkt nach Anspruch 4, dadurch gekennzeichnet, daB das Produkt weiterhin
auf der Seite der Unterlage, die das lichtempfindliche System tréagt, eine reflektierende Schicht enthélt,
gegen die ein photographisches Bild in der Bildempfangsschicht betrachtbar ist.

6. Photographisches Produkt nach einem der Anspriiche 1 bis 5, dadurch gekennzeichnet, daB A
Phenyl, Naphthyl, substituiertes Phenyl oder substituiertes Naphthy! bedeutet.

7. Photographisches Produkt nach Anspruch 6, dadurch gekennzeichnet, daB R
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8. Photographisches Produkt nach Anspruch 7, dadurch gekennzeichnet, daB A die Gruppe

(Ry)

(R4)p

darstellt, worin Rs und R4 unabhéngig voneinander Wasserstoff, Nitro, Amino, Alkyl, Alkoxy oder —NH-
S02Rs; Rs Alkyl oder Aryl; und m und p jeweils unabhéngig voneinander 0 oder 1 bedeuten.
9. Eine neue Verbindung, gekennzeichnet durch die Formel

pr—

———

Ry

@

x ©

worin Rz Phenyl oder substituiertes Phenyl; A Phenyl, Naphthyl, substituiertes Phenyl oder substituier-
tes Naphthyl; X ein Anion und n eine ganze Zahl von 1 bis 6 bedeuten.
10. Verbindung nach Anspruch 9, dadurch gekennzeichnet, daB Rz die Gruppe

und n = 1 bedeuten.

CHB

11. Verbindung nach Anspruch 10, dadurch gekennzeichnet, daB A die Gruppe

(Rq)

(R4)p
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bedeutet, worin Rs und R4 unabhéngig voneinander Wasserstoff, Stickstoff, Amino, Alkyl, Alkoxy
oder -NHSO2R5; Rs Alkyl oder Phenyl; und m und p unabhiingig voneinander 0 oder 1 bedeuten.

Revendications

1. Produit photographique comprenant un support sur lequel est appliquée au moins une couche conte-
nant une émulsion d’halogénure d'argent, caractérisé en ce qu'a cette couche est associé un composé
représenté par la formule

— 6
oH
O ] . ©

H,-CH-A

| —

dans laquelle R; est —(CH2)n—R2; R2 est un hydrogéne, un groupe alkyle ou aryle; A est un groupe aro-
matique; X est anion; et n est un nombre entierde 1 4 6.

2. Produit photographique selon ia revendication 1, caractérisé en ce que ce produit est destiné a étre
utilisé pour former une image multicolore par diffusion-transfert et comprend un élément photosensible
comprenant un support portant une émulsion d’halogénure d’argent sensible au bleu & laquelle est asso-
ciée une substance fournissant un colorant d'image jaune, une émuision d'halogénure d'argent sensible
au vert & laquelle est associée une substance forunissant un colorant d'image magenta et une émulsion
d’halogénure d'argent sensible au rouge a laquelle est associée une substance fournissant un colorant
d'image cyan, un deuxiéme élément en feuille, superposé ou superposable audit élément photosensible,
une couche de réception de I'image placée dans I'un de ces éléments et un récipient frangible retenant et
pouvant libérer une composition de traitement aqueuse alcaline congue, lorsqu'elle est répartie entre
deux couches prédéterminées portés par ledit élément photosensible et ledit deuxiéme élément, pour dé-
velopper lesdites émulsions d’halogénure d'argent et fournir une image multicolore par diffusion-trans-
fert sur ladite couche de réception de I'image, I'un au moins de I'élément photosensible et du deuxiéme élé-
ment contenant un composé représenté par la formule décrite et définie dans la revendication 1, associé
avec 'une au moins desdites émulsions d’halogénure d'argent.

3. Produit photographique selon la revendication 1, caractérisé en ce que ce produit est un produit
photographique a diffusion-transfert comprenant un support transparent portant un systéme photosen-
sible comportant une couche d’'une émulsion d'halogénure d’argent en association avec une couche de
substance fournissant un colorant d'image et une couche de réception de limage, le systéme photosensi-
ble contenant un composé représenté par la formule décrite et définie dans la revendication 1, associé
avec I'émulsion d’halogénure d'argent.

4. Produit photographique selon la revendication 3, caractérisé en ce que ledit produit contient en
outre une couche d'opacification comprenant une couche initialement transparente qui est congue pour
devenir opaque par contact avec une composition de traitement photographique aqueuse alcaline, cette
couche d'opacification étant placée sur ia face dudit support transparent opposée & celle qui porte le
systéme photosensible.

5. Produit photographique selon la revendication 4, caractérisé en ce que ce produit contient en
outre, sur la face du support qui porte le systéme photosensible, une couche réfléchissante congue
pour que |'on voit sur elle une image photographique dans la couche de réception de I'image.

6. Produit photographique selon 'une quelconque des revendications 1-5, caractérisé en ce que A est
un groupe phényle, naphtyle, phényle substitué ou naphtyale substitué.

7. Produit photographique selon la revendication 6, caractérisé en ce que Rj est

=CH 3

CH,

et A est un groupe phényle ou phényle substitué.
8. Produit photographique selon la revendication 7, caractérisé en ce que A est
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(Ry)

(84)

P

formule dans laquelle Rs et R4 sont chacun indépendamment un atome d’hydrogéne, un groupe nitro, ami-
no, alkyle, alcoxy ou —“NHSO2Rs; Rs est un groupe alkyle ou aryle; et m et p sont chacun, indépendam-

ment, nul ou égal a 1.

9. Nouveau composé, caractérisé en ce que ce composé est représenté par la formule

p—

(t‘:nz) N

Ry

!'12-CH-A

OH

@

x©

dans laquelle Rz est un groupe phényle ou phényle substitué; A est un groupe phényle, naphtyle, phény-
le substitué ou naphtyle substitué; X est un anion; et n est un nombre entierde 1 & 6.
10. Composé selon la revendication 9, caractérisé en ce que Rz est

etnestégalal.

CH3

11. Composé selon la revendication 10, caractérisé en ce que A est

(Rq)

(34)

P

formule dans laquelle Ra et R4 sont chacun indépendamment un atome d’hydrogéne, un groupe nitro, ami-
no, alkyle, alcoxy ou ~NHSOzRs; Rs est un groupe alkyle ou phényle; et m et p sont chacun, indépendam-

ment, nul ou égal a 1.
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